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(54) MANUFACTURE OF PRODUCT BY COMBINING PLURALITY OF COMPONENTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a product by combining a plurality of 
components, wherein the overall performance of the product 
can be satisfied, even if one or more defective components 
are combined together after their defects have been 
corrected, and wherein the lead time can be shortened. 
SOLUTION: When there is a defective product (step S1), 
average values are set which are obtained based on design 
values for the required performance of a defective 
component (step S2) T after which the variance of the 
defective component is set (step S3), and the number of its 
required data is set (step S4). Then, pseudo-normal 
distribution performance data is generated based on these 
values (step S5), and the performance data of the defective 
component is tentatively registered as that of an unused 
component (step S6). Next, the performance data of all 
components, including the component whose characteristics 
data is tentatively registered, are read (step S9), and the 
characteristics data of part of the components are selected. 
Then, patterns for selecting components are generated and combined, and overall performance data 
is calculated using the performance data of the various components selected through these patterns 
(step S11), whereby an optimal combination pattern is obtained (step SI 2). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1]A method of manufacturing combining two or more parts, comprising: 

The 1st process of judging existence of missing item parts which cannot obtain among two or more 
parts taken to assemble and to manufacture a product, and are missing items. 

A required data number is set to setting out of a variance from which the above-mentioned missing 
item parts are expected after setting up average value based on a designed value for the demand 
characteristics of missing item parts in the 1st process of the above at the time of a judgment with 
the above-mentioned missing item parts, And the 2nd process that generates false normal 
distribution value characteristic data based on the above-mentioned average value, a variance, and a 
data number, and is registered provisionally as missing item component-characteristics data. 
The 3rd process of reading characteristic data of all the parts containing data registered [ above- 
mentioned ] provisionally after parts data required for manufacture of the above-mentioned product 
was assembled. 

The 4th process of computing overall-characteristic data with which it was satisfied of a standard 
from characteristic data of each parts which chose one part from characteristic data of parts by 
which reading appearance was carried out [ above-mentioned ], and generated and combined each 
part article type combination pattern, The 5th process of attaching and saving an identifier to parts 
data of the above-mentioned provisional registration to the time of judgment that the above- 
mentioned combination pattern is the optimal so that discernment from combination with acquisition 
parts may be possible after the part acquisition. 

[Claim 2]How to manufacture combining two or more parts according to claim 1 registering it 
provisionally as intact parts data based on a designed value of the demand characteristics of newly 
judged missing item parts whenever it judges the 2nd process of the above at the 1st process of the 
above to be those with missing item parts. 

[Claim 3]The 2nd process of the above sets up a data number required after performing a statistical 
work of missing item component-characteristics data in the 1 st process of the above at the time of a 
judgment with the above-mentioned missing item parts and generating statistical work data. And a 
method of manufacturing combining two or more parts according to claim 1 generating false normal 
distribution data based on the above-mentioned statistical work data, and registering this distribution 
data provisionally as missing item component-characteristics data. 

[Claim 4]The 2nd process of the above computes the number of data requirements automatically with 
setting out and the number of existing parts of a variance it is expected that the above-mentioned 
missing item parts are after setting up average value based on a designed value for the demand 
characteristics of missing item parts in the 1st process of the above at the time of a judgment with 
the above-mentioned missing item parts, and is generated, How to manufacture combining two or 
more parts according to claim 1 registering missing item component-characteristics data provisionally 
as intact parts data. 

[Claim 5]The 2nd process of the above sets a required data number to setting out of a variance from 
which parts of the above-mentioned missing item are expected after setting up average value based 
on a designed value for the demand characteristics of missing item parts in the 1 st process of the 
above at the time of a judgment with the above-mentioned missing item parts, And a method of 
manufacturing combining two or more parts according to claim 1 a random number's generating data 
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based on the above-mentioned average value, a variance, and a data number, and registering 
provisionally as missing item component-characteristics data. 

[Claim 6]The 2nd process of the above sets a required data number to setting out of a variance from 
which the above-mentioned missing item parts are expected after setting up average value based on 
a designed value for the demand characteristics of missing item parts in the 1st process of the above 
at the time of a judgment with the above-mentioned missing item parts, How to manufacture 
combining two or more parts according to claim 1 generating data which runs short so that it may 
become a false normal distribution including the existing data, when a data number of this data 
number and other parts does not suit, and registering provisionally as missing item component- 
characteristics data. 

[Claim 7]How to manufacture combining two or more parts according to claim 1, wherein the 5th 
process of the above makes conditions of the optimal judgment of the above-mentioned combination 
pattern so the optimal that there are many parts to cover. 

[Claim 8]How to manufacture combining two or more parts according to claim 1, wherein the 5th 
process of the above makes conditions of the optimal judgment of the above-mentioned combination 
pattern so the optimal that the sum of squares of the above-mentioned overall characteristic is 
small. 

[Claim 9]How to manufacture combining two or more parts according to claim 1, wherein the 5th 
process of the above makes conditions of the optimal judgment of the above-mentioned combination 
pattern so the optimal that a variance of the above-mentioned overall characteristic is small. 
[Claim 10]Conditions of the optimal judgment of the above-mentioned combination pattern, so that 
the 5th process of the above has many parts which a combination pattern covers, How to 
manufacture combining two or more parts according to claim 1 supposing that it is the optimal in 
combination at the time of presupposing that it is so good that a variance of the above-mentioned 
overall characteristic is so small that the sum of squares of the above-mentioned overall 
characteristic is small. 

[Claim 1 1]How to manufacture combining two or more parts according to claim 1, wherein the 3rd 
process of the above is distinguished by identifier contained in it in data registered [ above- 
mentioned ] provisionally. 

[Claim 12]How to manufacture at claims 1 thru/or 11, wherein the above-mentioned product is a light 
amplifier combining two or more parts of a statement in any 1 paragraph. 

[Claim 13]A method of manufacturing combining two or more parts according to claim 12, comprising: 

The above-mentioned parts assemble the above-mentioned light amplifier, and are the erbium doped 

fiber amplifier of a ****** sake. 

An isolator. 

An optical coupler. 

An equalizer. 

[Claim 14]How to manufacture combining two or more parts according to claim 13, wherein the 
demand characteristics of the above-mentioned missing item parts are the wavelength 
characteristics of a gain and a loss. 

[Claim 15]How to manufacture at claims 1 thru/or 1 1, wherein the above-mentioned product is the 

high-frequency amplifier combining two or more parts of a statement in any 1 paragraph. 

[Claim 16]A method of manufacturing combining two or more parts according to claim 14, comprising: 

The above-mentioned parts are amplifier devices. 

A resistor. 

An inductor. 

A capacitor. 

[Claim 17]How to manufacture combining two or more parts according to claim 16, wherein the 
demand characteristics of the above-mentioned missing item parts are frequency characteristics. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, even when a product is manufactured combining two or more 
parts and a missing item is in parts, the characteristic data of missing item parts is generated 
according to statistical distribution. 

Therefore, it becomes possible to determine the combination of an existing part, and is related with 
the method of manufacturing combining two or more parts which enabled it to shorten an assembly- 
operation process. 

[0002] 

[Description of the Prior Art] Although the characteristic of a product turns into the characteristic 
which all the parts which assemble a product compounded, the parts which an assembly of all the 
products takes do not necessarily gather simultaneously. However, it is more desirable to perform a 
sub-assembly, in order to be lead time {lead time (henceforth LT)} shortening, when it is possible to 
assemble a product selectively using available parts when assembling a product. Even if all the 
component-characteristics spec, is made severe and it combines which part, dedicating the 
compound overall characteristic in a standard is also considered, but generally each part price will 
become high in that case. 
[0003] 

[Problem(s) to be Solved by the Invention]Thus, when manufacturing a product conventionally 
combining two or more parts, even if it combines which part, in dedicating the compound overall 
characteristic in a standard, SUBJECT that the prices of each parts become high occurs. As 
approximation art, for example to JP,06-296106,A (manufacturing installation of a microwave circuit 
module). While an active functional device swerves from each characteristic inspection result of the 
active functional device immediately after manufacture, making it correspond to **, memorizing and 
determining the combination of each active functional device based on this memory content. When 
the weighted solidity which computed and computed the weighted solidity of the combination based 
on the characteristic inspection result of each active functional device of the determined 
combination is outside a prescribed range, Calculating the contents of adjustment to adjust and its 
amount of adjustments, and processing a substrate based on the result of an operation is indicated 
so that the weighted solidity may become within the limits of predetermined. However, in the case of 
this gazette, the solution of the point that the part price in the case of making it the above compound 
overall characteristics store in a standard becomes high is not indicated. 
[0004]The purpose of this invention is as follows. 

It was made in order to solve above-mentioned conventional SUBJECT, and an assembly of a 
product should become possible related beforehand at the existence of an existing part. 
Also when a missing item is solved and you complete a product combining the part, make high a 
possibility of assembling so that the overall characteristic may be satisfied, and. moreover, provide 
the possibility of shortening of LT. and the method of manufacturing combining two or more parts 
which can reduce cost. 

[0005] 

[Means for Solving the Problem]To achieve the above objects, this invention is characterized by a 
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method of manufacturing combining two or more parts comprising the following. 

The 1st process of judging existence of missing item parts which cannot obtain among two or more 

parts taken to assemble and to manufacture a product, and are missing items. 

A required data number is set to setting out of a variance from which the above-mentioned missing 
item parts are expected after setting up average value based on a designed value for the demand 
characteristics of missing item parts in the 1 st process of the above at the time of a judgment with 
the above-mentioned missing item parts, And the 2nd process that generates false normal 
distribution value characteristic data based on the above-mentioned average value, a variance, and a 
data number, and is registered provisionally as missing item component-characteristics data. 
The 3rd process of reading characteristic data of all the parts containing data registered [ above- 
mentioned ] provisionally after parts data required for manufacture of the above-mentioned product 
was assembled. 

The 4th process of computing overall-characteristic data with which it was satisfied of a standard 
from characteristic data of each parts which chose one part from characteristic data of parts by 
which reading appearance was carried out [ above-mentioned ], and generated and combined each 
part article type combination pattern, The 5th process of attaching and saving an identifier to parts 
data of the above-mentioned provisional registration to the time of judgment that the above- 
mentioned combination pattern is the optimal so that discernment from combination with acquisition 
parts may be possible after the part acquisition. 

Therefore, setting out of a variance from which missing item parts are expected after setting out of 
average value based on a designed value of the demand characteristics of missing item parts when 
there are missing item parts, Set up a required data number, generate false normal distribution 
characteristic data based on this average value, a variance, and a data number, and missing item 
component-characteristics data is registered provisionally as raw data parts data, Read 
characteristic data of all the parts containing parts data registered provisionally, and characteristic 
data of some parts is chosen, Overall-characteristic data is computed from characteristic data of 
each parts data which generated and combined a selection pattern of each part article, Since an 
identifier was given to parts data of provisional registration so that re-combination with acquisition 
parts might be possible after the part acquisition when a combination pattern was the optimal, While 
an assembly of a product becomes possible related beforehand at existence of an existing part, Also 
when a missing item is solved and it completes a product combining the part, a possibility of 
assembling so that the overall characteristic may be satisfied can be made high, and, moreover, 
reduction of the possibility of shortening of LT and cost is attained. 
[0006] 

[Embodiment of the Invention] Next, the embodiment of the method of manufacturing combining two 
or more parts depended on this invention is described based on a drawing. This invention so that the 
overall characteristic may be satisfied allowing a certain amount of component-characteristics 
variation, When the characteristic data of the existing parts which are received parts, and the missing 
item parts data which gave statistical variation perform combination and missing item parts come to 
hand, a possibility that there are parts with which it is satisfied of the overall characteristic is in a 
high state, and it is made possible [ assembling only an existing part previously ]. Therefore, even 
when manufacturing a product, two or more parts are assembled and a missing item is in parts, by 
generating the characteristic data of missing item parts according to statistical distribution, it 
becomes possible to determine the combination of an existing part, and an assembly-operation 
process can be shortened. 

[0007]As shown in the flow chart of drawing 1 for describing a 1st embodiment of this invention, 
generation of the characteristic data based on this statistical distribution, It is constituted by the 
step which sets up the step variance which sets up a designed value (average value), the step which 
sets up the number of generated data, and the step which generates a normal distribution. Next, a 1st 
embodiment of this invention is described along with the flow chart of this dra win g 1. Although the 
object products in particular to manufacture are not limited when describing this 1st embodiment, if 
an example is given in order to make an understanding of this 1st embodiment easy, the light amplifier 
in the undersea repeater of an optical cable, the high-frequency amplifier, etc. correspond, for 
example. 

[0008]Among these, it is considered as the parts which assemble the former light amplifier as a 
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product, and it is EDFA (erbium doped fiber amplifier), an isolator, an optical coupler, an equalizer, 
etc., and the wavelength characteristic of a gain/loss, etc. can be mentioned as demand 
characteristics of these parts, for example. It is considered as the parts which assemble the latter 
high-frequency amplifier as a product, and it is an amplifier device, a resistor (R), an inductor (L), a 
capacitor (C), etc., and these frequency characteristics are made into demand characteristics, for 
example. 

[0009] Now, in the system which searches for combination with such optimal parts, manufacture of 
the product which combines five parts, the part type A, the part type B, the part type C, the part 
type D, and the part type E, is considered by this 1st embodiment. It says here that the missing item 
has not obtained the part type C, for example. The characteristic as a product shall be computed 
from the characteristic data of five sorts of parts. 

[0010]First, the case where there are missing item parts is explained. Now, suppose that the part 
type B and the part type E were missing items. When there is a missing item, the part type B is 
judged to be a missing item at Step SI of judgment of missing item existence, and the average value 
(designed value) based on the designed value of part type B demand characteristics is set up to this 
missing item part at Step S2 which sets up a designed value. 

[0011]Next, in Step S3 which sets up a variance (standard deviation), a required data number is set 
up in step S4 which sets up the variance expected and sets up the number of generated data. Next, 
based on these three data "average value", the "variance", and the "data number" which were set 
up previously. In Step S6 which registers provisionally at Step S5 which generates a normal 
distribution by using as component-characteristics data the data which generated the false normal 
distribution and was generated, it registers provisionally as parts data intact type B (preservation). 
[0012]Next, the part type E is again judged to be a missing item at Step S1 of missing item existence 
judgment, and like a part type B case, processing of the above-mentioned step S2 - Step S6 is 
performed, and it registers provisionally as parts data intact part type E based on the designed value 
of part type E demand characteristics. Thus, the characteristic processing 1 00 of the missing item 
parts by processing to Step S2 - Step S6 is ended. 

[0013]Next, in order to manufacture a product, after parts data required for combination is 
assembled, check the existence at Step S7 which judges whether there are any parts combined with 
provisional registration data, but. If the case where there is this [ no ] is considered now in order to 
give explanation simple, processing of Step S8 which acquires the combination information on 
combination with provisional registration data from this step S7 will be jumped. In step S9 which 
reads component-characteristics data, all characteristic data the part type A, the part type B, the 
part type C, the part type D, and part type E including provisional registration data is read. 
[001 4] At subsequently, the step S10 which chooses one part from each part article group, and 
generates combination. The overall characteristic of each combination is searched for from a 
combination pattern at Step S11 which computes overall-characteristic data from the characteristic 
data of each parts which generated, chose and combined the combination pattern the part type A, 
the part type B, the part type C, the part type D, and part type E. 

[0015]Thus, are satisfied with Step S12 which judges whether combination is the optimal of an 
overall-characteristic standard to one called-for combination pattern. And processing of the above- 
mentioned step S10 - Step S12 is repeated until it can choose the pattern of the combination 
considered to be the optimal based on a certain valuation function. Here, the number of parts (it is so 
good that it is large) which the combination pattern covers, the sum of squares (it is so good that it 
is small) of the overall characteristic, the variances (it is so good that it is small) of the overall 
characteristic, and these composites can be considered to be a certain valuation functions, for 
example. 

[0016]In Step S13 which saves combination information when the combination information of the 
combination pattern judged to be the optimal is judged to be the optimal in the above-mentioned step 
S12, After part acquisition, the parts data of provisional registration attaches an identifier for a 
certain thing to be understood so that re-combination with acquisition parts may be possible. If 
missing item parts come to hand after creating and combining provisional registration data by the 
above-mentioned processing, it will be detected by the previous identifier at Step S7 which judges 
whether there are any parts combined with the above-mentioned provisional registration data that 
there are such parts. 
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[0017]At in this case, the step S8 which acquires the combination information on combination with 
provisional registration data. The information on the already combined pattern (combination pattern 
the part type A the part type C, and part type D) is acquired, In step S9 which reads the above- 
mentioned component-characteristics data, all the characteristic data of each part article is read, 
The pattern remains as it is by the information on the pattern which the point already combined at 
Step S10 which chooses one part from the above-mentioned each part article group, and generates 
combination, Parts the part type B which are the parts which came to hand newly, and part type E 
are combined, a combination pattern the part type A, the part type B t the part type C, the part type 
D, and part type E is generated, and the optimal combination is searched for by the same processing 
as the point. From the start, as well as the processing after above-mentioned missing item 
acquisition when there is no missing item, it can process. 

[0018]If combination is completed after all the parts have gathered, when the processing which 
attaches the identifier which deletes provisional registration data, deletes each part article data, or 
shows that it is used is judged to be the above-mentioned optimum, it will carry out at Step SI 3 
which saves combination information. 

[0019]Thus, so that it may be satisfied with a 1st embodiment of the overall characteristic, allowing a 
certain amount of component-characteristics variation, A possibility that there are parts with which it 
is satisfied of the overall characteristic when the characteristic data of the existing parts which are 
received parts, and the missing item parts data which gave statistical variation perform combination 
and missing item parts come to hand in the high state. Also when it becomes possible to assemble 
only an existing part previously, a missing item is solved and it completes a product combining the 
part, while a possibility of assembling so that the overall characteristic may be satisfied is high, Since 
it is not necessary to make the characteristic standard of parts severe in order to take variation into 
consideration, cost can be lowered with LT shortening. 

[0020]Next, a 2nd embodiment of this invention is described. In the case where the option of the 
characteristic processing 100 of the missing item parts to Step S6 which registers provisionally the 
data generated from Step S2 which sets up the designed value (average value) in a 1st embodiment 
of the above as this 2nd embodiment as component-characteristics data is performed, In the 
manipulation routine replaced with the characteristic processing 100 of the missing item parts in 
drawing 1 as shown in the flow chart of drawing 2, It replaced with Step S5 which generates the 
normal distribution data in drawing 1 to the 1st example of an embodiment including Step S21 which 
performs the statistical work of component-characteristics data, and has replaced by Step S22 which 
generates the distribution based on statistical work data. 

[0021 ]It may be made for the step which computes a required number automatically with the number 
of existing parts to be included to a 1 st embodiment as a 3rd embodiment of this invention about 
step S4 which sets up the number of generated data. As a 4th embodiment of this invention, to a 1st 
embodiment, that generation method shall not be based on distribution, but shall only be based on a 
random number in Step S5 which generates normal distribution data. Although some data exists as a 
5th embodiment of this invention, when a data number with other parts does not suit to a 1 st 
embodiment, it may be made to have a step which generates the data which runs short so that it may 
become a normal distribution also including the existing data. 
[0022] 

[Effect of the Invention] As mentioned above, so that the overall characteristic may be satisfied 
according to this invention, allowing a certain amount of component-characteristics variation, A 
possibility that there are parts with which it is satisfied of the overall characteristic when the 
characteristic data of the existing parts which are received parts, and the missing item parts data 
which gave statistical variation perform combination and missing item parts come to hand in the high 
state. Since only the existing part was assembled previously, it cannot be concerned with the 
existence of a missing item, but an existing part can be assembled beforehand. Also when a missing 
item is solved and it completes a product combining the part, it is effective in a possibility of 
assembling so that the overall characteristic may be satisfied being high. Since it is not necessary to 
make the characteristic standard of parts severe in order to take variation into consideration, it is 
effective in lowering cost with LT shortening. 
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TECHNICAL HELD 



[Field of the Invention]In this invention, even when a product is manufactured combining two or more 
parts and a missing item is in parts, the characteristic data of missing item parts is generated 
according to statistical distribution. 

Therefore, it becomes possible to determine the combination of an existing part, and is related with 
the method of manufacturing combining two or more parts which enabled it to shorten an assembly- 
operation process. 
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PRIOR ART 



[Description of the Prior Art]Although the characteristic of a product turns into the characteristic 
which all the parts which assemble a product compounded, the parts which an assembly of all the 
products takes do not necessarily gather simultaneously. However, it is more desirable to perform a 
sub-assembly, in order to be lead time {lead time (henceforth LT)} shortening, when it is possible to 
assemble a product selectively using available parts when assembling a product. Even if all the 
component-characteristics spec, is made severe and it combines which part, dedicating the 
compound overall characteristic in a standard is also considered, but generally each part price will 
become high in that case. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As mentioned above, so that it may be satisfied with this invention of the 
overall characteristic, allowing a certain amount of component-characteristics variation. The 
characteristic data of the existing parts which are received parts, and the missing item parts data 
which gave statistical variation performed combination, and when missing item parts came to hand, a 
possibility that there were parts with which it is satisfied of the overall characteristic assembled only 
the existing part previously in the high state. 

Therefore, it cannot be concerned with the existence of a missing item, but an existing part can be 
assembled beforehand. 

Also when a missing item is solved and it completes a product combining the part, it is effective in a 
possibility of assembling so that the overall characteristic may be satisfied being high. Since it is not 
necessary to make the characteristic standard of parts severe in order to take variation into 
consideration, it is effective in lowering cost with LT shortening. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-b^ 03/1 1/2009 



JP,2000-294985,A [TECHNICAL PROBLEM] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]Thus, when manufacturing a product conventionally 
combining two or more parts, even if it combines which part, in dedicating the compound overall 
characteristic in a standard, SUBJECT that the prices of each parts become high occurs. As 
approximation art, for example to JP.06-296106.A (manufacturing installation of a microwave circuit 
module). While an active functional device swerves from each characteristic inspection result of the 
active functional device immediately after manufacture, making it correspond to **, memorizing and 
determining the combination of each active functional device based on this memory content, When 
the weighted solidity which computed and computed the weighted solidity of the combination based 
on the characteristic inspection result of each active functional device of the determined 
combination is outside a prescribed range, Calculating the contents of adjustment to adjust and its 
amount of adjustments, and processing a substrate based on the result of an operation is indicated 
so that the weighted solidity may become within the limits of predetermined. However, in the case of 
this gazette, the solution of the point that the part price in the case of making it the above compound 
overall characteristics store in a standard becomes high is not indicated. 
[0004]The purpose of this invention is as follows. 

It was made in order to solve above-mentioned conventional SUBJECT, and an assembly of a 
product should become possible related beforehand at the existence of an existing part. 
Also when a missing item is solved and you complete a product combining the part, make high a 
possibility of assembling so that the overall characteristic may be satisfied, and, moreover, provide 
the possibility of shortening of LT, and the method of manufacturing combining two or more parts 
which can reduce cost. 
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MEANS 

[Means for Solving the Problem]To achieve the above objects, this invention is characterized by a 
method of manufacturing combining two or more parts comprising the following. 
The 1st process of judging existence of missing item parts which cannot obtain among two or more 
parts taken to assemble and to manufacture a product, and are missing items. 

A required data number is set to setting out of a variance from which the above-mentioned missing 
item parts are expected after setting up average value based on a designed value for the demand 
characteristics of missing item parts in the 1st process of the above at the time of a judgment with 
the above-mentioned missing item parts, And the 2nd process that generates false normal 
distribution value characteristic data based on the above-mentioned average value, a variance, and a 
data number, and is registered provisionally as missing item component-characteristics data. 
The 3rd process of reading characteristic data of all the parts containing data registered [ above- 
mentioned ] provisionally after parts data required for manufacture of the above-mentioned product 
was assembled. 

The 4th process of computing overall-characteristic data with which it was satisfied of a standard 
from characteristic data of each parts which chose one part from characteristic data of parts by 
which reading appearance was carried out [ above-mentioned ], and generated and combined each 
part article type combination pattern, The 5th process of attaching and saving an identifier to parts 
data of the above-mentioned provisional registration to the time of judgment that the above- 
mentioned combination pattern is the optimal so that discernment from combination with acquisition 
parts may be possible after the part acquisition. 

Therefore, setting out of a variance from which missing item parts are expected after setting out of 
average value based on a designed value of the demand characteristics of missing item parts when 
there are missing item parts, Set up a required data number, generate false normal distribution 
characteristic data based on this average value, a variance, and a data number, and missing item 
component-characteristics data is registered provisionally as raw data parts data. Read 
characteristic data of all the parts containing parts data registered provisionally, and characteristic 
data of some parts is chosen, Overall-characteristic data is computed from characteristic data of 
each parts data which generated and combined a selection pattern of each part article, Since an 
identifier was given to parts data of provisional registration so that re-combination with acquisition 
parts might be possible after the part acquisition when a combination pattern was the optimal, While 
an assembly of a product becomes possible related beforehand at existence of an existing part, Also 
when a missing item is solved and it completes a product combining the part, a possibility of 
assembling so that the overall characteristic may be satisfied can be made high, and, moreover, 
reduction of the possibility of shortening of LT and cost is attained. 
[0006] 

[Embodiment of the Invention] Next, the embodiment of the method of manufacturing combining two 
or more parts depended on this invention is described based on a drawing. This invention so that the 
overall characteristic may be satisfied allowing a certain amount of component-characteristics 
variation, When the characteristic data of the existing parts which are received parts, and the missing 
item parts data which gave statistical variation perform combination and missing item parts come to 
hand, a possibility that there are parts with which it is satisfied of the overall characteristic is in a 
high state, and it is made possible [ assembling only an existing part previously ]. Therefore, even 
when manufacturing a product, two or more parts are assembled and a missing item is in parts, by 
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generating the characteristic data of missing item parts according to statistical distribution, it 
becomes possible to determine the combination of an existing part, and an assembly-operation 
process can be shortened. 

[0007]As shown in the flow chart of drawing 1 for describing a 1st embodiment of this invention, 
generation of the characteristic data based on this statistical distribution, It is constituted by the 
step which sets up the step variance which sets up a designed value (average value), the step which 
sets up the number of generated data, and the step which generates a normal distribution. Next, a 1st 
embodiment of this invention is described along with the flow chart of this drawing 1. Although the 
object products in particular to manufacture are not limited when describing this 1 st embodiment, if 
an example is given in order to make an understanding of this 1st embodiment easy, the light amplifier 
in the undersea repeater of an optical cable, the high-frequency amplifier, etc. correspond, for 
example. 

[0008]Among these, it is considered as the parts which assemble the former light amplifier as a 
product, and it is EDFA (erbium doped fiber amplifier), an isolator, an optical coupler, an equalizer, 
etc., and the wavelength characteristic of a gain/loss, etc. can be mentioned as demand 
characteristics of these parts, for example. It is considered as the parts which assemble the latter 
high-frequency amplifier as a product, and it is an amplifier device, a resistor (R), an inductor (L), a 
capacitor (C), etc., and these frequency characteristics are made into demand characteristics, for 
example. 

[0009]Now, in the system which searches for combination with such optimal parts, manufacture of 
the product which combines five parts, the part type A. the part type B, the part type C, the part 
type D, and the part type E, is considered by this 1st embodiment. It says here that the missing item 
has not obtained the part type C, for example. The characteristic as a product shall be computed 
from the characteristic data of five sorts of parts. 

[0010]First, the case where there are missing item parts is explained. Now, suppose that the part 
type B and the part type E were missing items. When there is a missing item, the part type B is 
judged to be a missing item at Step S1 of judgment of missing item existence, and the average value 
(designed value) based on the designed value of part type B demand characteristics is set up to this 
missing item part at Step S2 which sets up a designed value. 

[001 1]Next, in Step S3 which sets up a variance (standard deviation), a required data number is set 
up in step S4 which sets up the variance expected and sets up the number of generated data. Next, 
based on these three data "average value", the "variance", and the "data number" which were set 
up previously, In Step S6 which registers provisionally at Step S5 which generates a normal 
distribution by using as component-characteristics data the data which generated the false normal 
distribution and was generated, it registers provisionally as parts data intact type B (preservation). 
[0012]Next, the part type E is again judged to be a missing item at Step S1 of missing item existence 
judgment and like a part type B case, processing of the above-mentioned step S2 - Step S6 is 
performed, and it registers provisionally as parts data intact part type E based on the designed value 
of part type E demand characteristics. Thus, the characteristic processing 100 of the missing item 
parts by processing to Step S2 - Step S6 is ended. 

[0013]Next, in order to manufacture a product, after parts data required for combination is 
assembled, check the existence at Step S7 which judges whether there are any parts combined with 
provisional registration data, but. If the case where there is this [ no ] is considered now in order to 
give explanation simple, processing of Step S8 which acquires the combination information on 
combination with provisional registration data from this step S7 will be jumped, In step S9 which 
reads component-characteristics data, all characteristic data the part type A, the part type B, the 
part type C, the part type D, and part type E including provisional registration data is read. 
[0014]At subsequently, the step S10 which chooses one part from each part article group, and 
generates combination. The overall characteristic of each combination is searched for from a 
combination pattern at Step S1 1 which computes overall-characteristic data from the characteristic 
data of each parts which generated, chose and combined the combination pattern the part type A. 
the part type B, the part type C, the part type D, and part type E. 

[0015]Thus, are satisfied with Step S12 which judges whether combination is the optimal of an 
overall-characteristic standard to one called-for combination pattern, And processing of the above- 
mentioned step S10 - Step S12 is repeated until it can choose the pattern of the combination 
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considered to be the optimal based on a certain valuation function. Here, the number of parts (it is so 
good that it is large) which the combination pattern covers, the sum of squares (it is so good that it 
is small) of the overall characteristic, the variances (it is so good that it is small) of the overall 
characteristic, and these composites can be considered to be a certain valuation functions, for 
example. 

[0016]In Step S13 which saves combination information when the combination information of the 
combination pattern judged to be the optimal is judged to be the optimal in the above-mentioned step 
S12, After part acquisition, the parts data of provisional registration attaches an identifier for a 
certain thing to be understood so that re-combination with acquisition parts may be possible. If 
missing item parts come to hand after creating and combining provisional registration data by the 
above-mentioned processing, it will be detected by the previous identifier at Step S7 which judges 
whether there are any parts combined with the above-mentioned provisional registration data that 
there are such parts. 

[0017]At in this case, the step S8 which acquires the combination information on combination with 
provisional registration data. The information on the already combined pattern (combination pattern 
the part type A, the part type C, and part type D) is acquired, In step S9 which reads the above- 
mentioned component-characteristics data, all the characteristic data of each part article is read, 
The pattern remains as it is by the information on the pattern which the point already combined at 
Step S10 which chooses one part from the above-mentioned each part article group, and generates 
combination. Parts the part type B which are the parts which came to hand newly, and part type E 
are combined, a combination pattern the part type A, the part type B. the part type C, the part type 
D, and part type E is generated, and the optimal combination is searched for by the same processing 
as the point. From the start, as well as the processing after above-mentioned missing item 
acquisition when there is no missing item, it can process. 

[0018]If combination is completed after all the parts have gathered, when the processing which 
attaches the identifier which deletes provisional registration data, deletes each part article data, or 
shows that it is used is judged to be the above-mentioned optimum, it will carry out at Step S13 
which saves combination information. 

[0019]Thus, so that it may be satisfied with a 1st embodiment of the overall characteristic, allowing a 
certain amount of component-characteristics variation, A possibility that there are parts with which it 
is satisfied of the overall characteristic when the characteristic data of the existing parts which are 
received parts, and the missing item parts data which gave statistical variation perform combination 
and missing item parts come to hand in the high state. Also when it becomes possible to assemble 
only an existing part previously, a missing item is solved and it completes a product combining the 
part, while a possibility of assembling so that the overall characteristic may be satisfied is high, Since 
it is not necessary to make the characteristic standard of parts severe in order to take variation into 
consideration, cost can be lowered with LT shortening. 

[0020]Next, a 2nd embodiment of this invention is described. In the case where the option of the 
characteristic processing 100 of the missing item parts to Step S6 which registers provisionally the 
data generated from Step S2 which sets up the designed value (average value) in a 1st embodiment 
of the above as this 2nd embodiment as component-characteristics data is performed, In the 
manipulation routine replaced with the characteristic processing 100 of the missing item parts in 
drawing J as shown in the flow chart of drawing 2, It replaced with Step S5 which generates the 
normal distribution data in drawing 1 to the 1st example of an embodiment including Step S21 which 
performs the statistical work of component-characteristics data, and has replaced by Step S22 which 
generates the distribution based on statistical work data. 

[0021 ]It may be made for the step which computes a required number automatically with the number 
of existing parts to be included to a 1st embodiment as a 3rd embodiment of this invention about 
step S4 which sets up the number of generated data. As a 4th embodiment of this invention, to a 1 st 
embodiment, that generation method shall not be based on distribution, but shall only be based on a 
random number in Step S5 which generates normal distribution data. Although some data exists as a 
5th embodiment of this invention, when a data number with other parts does not suit to a 1 st 
embodiment, it may be made to have a step which generates the data which runs short so that it may 
become a normal distribution also including the existing data. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[DrawingJ_]It is a flow chart for describing a 1st embodiment of the method of manufacturing 
combining two or more copy article by this invention. 

[Drawing 2] It is a flow chart of the characteristic manipulation routine of the missing item parts for 
describing a 2nd embodiment of the method of manufacturing combining two or more copy article by 
this invention. 
[Description of Notations] 

S1 .... The step judged about whether there is any missing item or there is nothing, S2 .... The step 
which sets up a designed value (preset value), S3 .... The step, S4 which set up a variance .... The 
step which sets up the number of generated data, S5 .... The step, S6 which generate a normal 
distribution .... The step which registers provisionally by using the generated data as component- 
characteristics data, S7 .... The step which judges whether there are any parts combined with 
provisional registration data, S8 .... The step which acquires the combination information on 
combination with provisional registration data, S9 .... The step, S10 which read component- 
characteristics data .... One part is chosen from each parts group, The step, S1 1 which generate 
combination .... from the characteristic data of each combined parts. The step, S12 which compute 
overall-characteristic data .... The step which judges whether combination is the optimal, S13 .... The 
step, S21 which combine and save information when it is judged that it is the optimal .... The step, 
S22 which perform the statistical work of component-characteristics data .... Step which generates 
the distribution based on statistical work data. 
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